D1 dopamine and NMDA receptors interactions in the medial prefrontal cortex: modulation of spatial working memory in rats.
Dopamine (DA) and N-methyl-D-aspartate (NMDA) receptors seem to be critically involved in working memory processing in the medial prefrontal cortex (mPFC). Effects of NMDA receptors blockade on dopamine D1 receptors activation in the mPFC on spatial working memory was investigated. Adult male Wistar rats, well trained in an eight-arm radial maze and bilaterally cannulated in the mPFC, received intracortical administrations of saline (SAL) or SKF-38393 (DA D1 receptor agonist) followed, 10 min later, by MK-801 (non-competitive NMDA receptor antagonist). They were tested in 1 h delayed tasks after 5 min of the second administration. SKF-38393 (0.56 and 1.8 microg) was disruptive to working memory, increasing significantly the number of errors in the 1 h post-delay performance when administered into the mPFC. MK-801, at doses with no significant effects alone (0.32 or 1.0 microg), reduced significantly the disruptive effect of 0.56 microg SKF-38393. These results showed that the disruptive effect of DA D(1) receptors activation in the mPFC on working memory was significantly reduced by an open-channel NMDA receptor blockade, suggesting that the processing of working memory in the mPFC involving DA D1 receptors depend, at least in part, of NMDA receptors activity in this cortical area.